Abstract
In [ 1 ( 1,2,3,3 a,6a-77)-1,4-dihydropentalenyl] [/1-1 (1,2,3,3 a,-6a-r/): 2(3 a,4,5,6,6a-r/)-pentalene] [2(r/5)-pentamethylcyclopentadienyl]cobaltiron, [CoFe(C8H7)Cp*(C8H6)] (Cp* = Cl0Hls), the Cp*-Co and (CsH7)-Fe moieties reside on opposite sides of the fused bridging pentalene ring system.
Comment
Model sandwich complexes having two or more metals, which may be considered as the smallest segments of one-dimensional conducting materials, are excellent candidates for the detailed study of metal-metal interactions. We have recently developed a systematic controlled route for the preparation of triple-and quadrupledecker molecular-sandwich derivatives of pentalene (Oelckers, Chfivez, Manriquez & Romfin, 1993) . As a part of this general study, we present here the structure of the title compound, (I), which may serve as a potential building block in the preparation of larger polymetallic systems. The intramolecular Co...Fe distance in (I) ( Fig. 1 ), which may be useful when modelling high polymers, is 4.149 (3)A. The two rings associated with the Co and Fe atoms are slightly tilted from being parallel. The dihedral angles between the mean planes of these rings are 1.8 (3) and 4.6 (3) ° , respectively. The metalring distances vary appreciably, being 1.700(2) 0 and 1.763 (2) ,& for Co, and 1.668 (2) and 1.652 (2) A for Fe. There is a difference in the position of the metal atoms with respect to the central pentalene ring system. The Co atom is located away from the centre of the associated five-membered ring of the bridging pentalene system, whereas the Fe atom is located near the centre of its associated five-membered ring moiety. The 'ring slippage' (i.e. the distance between perpendicular projection of a heavy-atom position on the least-squares plane of the ring and the ring centre) is 0.277 A for Co and 0.083 A for Fe. This may arise from the differences in the electronic configuration of the two metals, e.g. the Co atom would form a more stable complex by binding to the pentalene ligand in a 7] 4 rather than a 775 manner. This is confirmed by the non-planarity of the five-membered ring of the bridging pentalene connected to the Co atom. This ring is slightly distorted from planarity [puckering parameters (Cremer & Pople, 1975) : Q = 0.095 (5)A and ¢p = 268.5 (3)°], while the second ring of the bridging pentalene system, as well as the other fivemembered rings connected to Fe or Co, are planar (within a 4o-range). Furthermore, the fused rings of the central pentalene ligand are not fully coplanar and form a dihedral angle of 1.3 (3) ° with respect to one another. Each pair of five-membered rings in the Co and Fe moieties are nearly eclipsed, with average staggered angles of 6.0 (4) and 4.6 (4) ° , respectively. In the terminal pentalene ligand, we observe disorder due to 1:1 double-bond isomers.
Experimental
The title compound, (I), was prepared according to the method of Oelckers, Ch~ivez, Manrfquez & gom(m (1993) . Good quality crystals were grown by slow evaporation of a solution of the complex in diethyl ether. The Co-and Fe-atom positions were determined by the Patterson method and the remaining non-H atoms were found from Ap maps. The assignment of the heavy atoms as Co and Fe was performed using the different chemical environments known from the synthetic work. All H atoms were included at calculated positions and refined using a riding model, with isotropic displacement parameters equal to 1.2Ueq of the attached C atom. The occupancies of the disordered C20-C22 atoms were not refined.
Data collection: CAD-4 Software (Enraf-Nonius, 1989 ). Cell refinement: CAD-4 Software. Data reduction: MolEN (Fair, 1990) . Program(s) used to solve structure: SHELXS86 (Sheldrick, 1990) . Program(s) used to refine structure: SHELXL93 (Sheldrick, 1993) . Molecular graphics: PLATON (Spek, 1995) . Software used to prepare material for publication: PLATON.
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